Alpha-complementation assay for HIV envelope glycoprotein-mediated fusion.
The fusion reaction mediated by viral envelope glycoproteins proceeds through an ordered series of conformational changes in the envelope glycoprotein. Fusion inhibitors have been developed that target glycoprotein subunits, arresting the reaction at different points in the process. We report the development of a novel method for detecting viral glycoprotein-mediated fusion that is based on the principle of alpha-complementation of beta-galactosidase. The method is simple, accurate, has a high signal-to-noise ratio, is suited for high-throughput screening, and does not require new transcription or protein synthesis. Cells expressing a viral envelope glycoprotein and the N-terminal alpha fragment of beta-galactosidase were mixed with cells expressing the C-terminal beta-galactosidase fragment, CD4, CCR5, or CXCR4. Fusion was detected after 30 min and continued to increase to very high levels for more than 5 h. The assay was used to examine the temperature dependence of fusion and the effect of coreceptor and glycoprotein density on inhibitor activity.